Background: Pain management committee established a pain performance improvement plan in 2012.
Introduction
The International Association for the Study of Pain (IASP) defines pain as ''an unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage''. 1 Pain management is one of the most important issues in general health care. 2 Despite the availability of opioid and non-opioid analgesics and guidelines to manage pain, it often remains inadequately treated in clinical practice. 3, 4 Undertreatment of pain is associated with increased disability and suffering and with personal and financial costs. 5 Furthermore, patient satisfaction with care is strongly related to their experiences with pain during hospitalization. 6 The World Health Organization (WHO) considers an increase in opioid consumption a healthcare quality indicator of progress in pain relief, especially for cancer pain. 7 Oral opioids are key medications for the treatment of moderate to severe pain and some of them are regarded as essential medicines by the WHO. 8 Assessment of pain is one of the most important steps to providing good pain management. Several tools provide a rating of pain intensity, e.g., Visual Analogue Scale (VAS), Numeric Rating Scale (NRS). Assessment and management of pain are complex and require a series of procedures and protocols to support them. 2 In addition, adequate pain management requires an interdisciplinary approach, including physicians, nurses, social workers, and pharmacists. 9, 10 In 2012, a Pain Management Committee was created in our hospital. During the last 5 years, this committee has worked on the development of standard analgesic protocols, pain educational sessions and audits to monitor the quality of pain management within the institution. In order to establish and maintain a pain performance improvement plan, it became necessary to analyze analgesic use in clinical practice.
Aim of the study
The aim of this study was to assess the trends in opioid and non-opioid analgesic consumption in a tertiary teaching hospital and the associated economic impact.
Ethics approval
The study was approved by Ethics Committee of Clinical Research of Hospital General Universitario Gregorio Marañón and Pain Management committee.
Methods
The study design was retrospective observational. Analgesic consumption was analyzed between 2011 and 2015, pre and post implementation of a pain performance improvement plan in Hospital General Universitario Gregorio Marañón.
Drug consumption data were obtained retrospectively from the pharmacy information system, FarhosGestión ® annually. Dispensed units of each drug presentation were converted into Defined Daily Doses (DDDs) of active ingredient. The DDD is the assumed average maintenance dose per day for a drug used for its main indication in adults (WHO Collaborating Centre for Drug Statistics Methodology) 11 and is expressed as the amount of active ingredient in milligrams, on the basic principle of only one DDD per route of administration within an Anatomical Therapeutical Chemical (ATC) code. DDDs of each specific drug were obtained from the WHO website.
11
It calculated DDD/100 bed-days yearly from the dispensed units using the following formula: DDD/100 bed-days = number of units dispensed × amount of mg per unit × 100 DDD × number of bed-days
The number of stays per day corresponding to every year of the study were obtained from the Hospital Information System. Paediatrics inpatients were excluded from the study.
The analysis included the following group of drugs according to the ATC/DDD classification system: 11 1. Anti-inflammatory and antirheumatic products, nonsteroids (NSAIDs) (M01A): aceclofenac, celecoxib, dexibuprofen, dexketoprofen, diclofenac, etoricoxib, ibuprofen, indometacin, ketoprofen, ketorolac, meloxicam, nabumetone, naproxen and piroxicam. 2. Opioid analgesics (N02A): buprenorphine, fentanyl, morphine, oxycodone, pethidine, tramadol and tapentadol. 3. Other analgesics and antipyretics (N02B): acetylsalicylic acid, metamizole, acetaminophen and lysine clonixinate.
Data are presented in DDD/100 bed-days for ATC group and for each active ingredient included.
Drug costs were calculated on an annual basis using official prices applying the discounts according to the Spanish Sustainability Decree 12 and other discounts negotiated with suppliers, and adding 4% Value Added Tax (VAT). Drug costs are presented in euros and percentage of the total cost for each ATC group.
Results
From 2011 to 2015, total analgesic consumption decreased in our hospital from 188.1 DDD/100 bed-days to 166.2 DDD/100 bed-days (−13%). Overall opioid (N02A) consumption increased from 22.3 DDD/100 bed-days in 2011 to 26.5 DDD/100 bed-days in 2015 (+18.9%). In 2015, opioid consumption represented 16.0% of the total analgesic consumption. During the study period, overall NSAIDs (M01A) consumption decreased by 24.8 DDD/100 bed-days (from 87.7 DDD/100 bed-days to 62.9 DDD/100 bed-days in 2015). Analgesic consumption information and trend of consumption during years 2011---2015 are shown in Table 1 and Fig. 1 .
In 2011, the most consumed opioid was morphine (8.6 DDD/100 bed-days). During the study period, morphine consumption showed some fluctuations with an overall decrease (−3.5%). However, there was an increasing trend in fentanyl consumption (from 8.1 to 12.1 DDD/100 bed-days in 2015), which resulted in fentanyl replacing morphine from the most consumed opioid in 2015. Tramadol (3.0 DDD/100 bed-days) was the third most consumed opioids in 2015. Fentanyl, morphine and tramadol accounted for 88.3% of the overall opioid consumption in 2015. It is important to note that the use of tapentadol started in 2013 and its consumption showed a high increase in 3 years (0.1 DDD/100 bed-days in 2015). Oxycodone, pethidine and buprenorphine consumption remained both stable during the study period. Consumption trend of each opioid analgesic from 2011 to 2015 is shown in Fig. 2 .
With regard to NSAIDs, a decreasing trend in dexketoprofen (−16.8%), ibuprofen (−34.9%), naproxen (−34.4%) and diclofenac consumption (−46.1%) was observed. In 2015, these four drugs accounted for 99.1% of the total NSAIDs consumption in our hospital. Consumption of the others (ketorolac, aceclofenac, indometacin, nabumetone, meloxicam, etoricoxib and celecoxib) was 0.4 DDD/100 beddays (0.8%). Note dexibuprofen and prioxicam were not used after 2012 and ketoprofen not since 2014. At the end of the study period, NSAIDs represented up to 37.8% of the total analgesic consumption.
From 2011 to 2015, the group of other analgesics and antipyretics (N02B) showed an overall consumption decrease of 0.8% (from 78.1 to 76.8 DDD/100 bed-days in 2015), representing 46.2% of the total analgesic consumption in 2015. Although acetaminophen consumption decreased from 2011 to 2015, it accounted for the most consumed drug of this ATC Group (69.3%) and it represented up to 32.0% of the overall analgesic consumption in 2015 (53.2 DDD/100 bed-days). On the contrary, metamizole, the second most commonly consumed drug of this group, exhibited a continuous increased consumption (+31.1%). These two drugs accounted for 99.3% of the total analgesic and antipyretic consumption in 2015. Acetylsalicylic acid and lysine clonixinate consumption showed a continuous decrease.
Cost
The distribution was as follows: other analgesics and antipyretics group (62.4%), opioid analgesics (25.9%) and NSAIDs (11.7%). Cost data is outlined in Table 2 . Regarding the cost of each group, acetaminophen represented 55.4% of the overall cost in 2015, accounting for 180.926D . The total cost of opioids increased from 78,695D in 2011 to 84,545D in 2015 (+25.9%). Fentanyl (10.3% of the total analgesic cost), morphine (6.7%) and oxycodone (5.1%) cost represented 85.3% of the overall cost of opioids in our hospital in 2015. Regarding NSAIDs, dexketoprofen (9.6% of the total analgesic cost) and ibuprofen (0.9%) cost accounted for 90.3% of the total cost of NSAIDs in our institution in 2015.
Discussion
An increasing trend in the consumption of opioids was observed during the study period, whereas the consumption of NSAIDs decreased significantly. This increasing trend of opioid consumption is in accordance with the pattern of opioid consumption in Spain, 13, 14 and is considered a healthcare quality indicator of progress in pain relief by the WHO. All healthcare professionals should work together to assess and manage pain adequately and establish strategies to ensure patients are not undertreated or on the contrary, overtreated. Since the Pain Management Committee was created in 2012, a multidisciplinary team has worked to improve analgesic treatment in our hospital. The increasing trend of opioid consumption could be the result of education activities, surveys and protocols performed at our hospital. These efforts have had a positive impact on our clinical practice.
The effectiveness of strong opioids for relief pain is recognized, but there are concerns about physical dependence, tolerance and addiction. 15, 16 It would be interesting to know age and gender of patients to identify possible deviations related with opioid side effects, for example opioid prescription in young adults. In this kind of patients, opioid exposure is concerning given the effects associated with long-term consumption.
Fentanyl showed an increasing pattern of consumption and cost during the last 5 years. Since 2012, fentanyl has been the most prescribed opioid. This trend was similarly observed by Garcia del Pozo et al., who studied the consumption of opioid analgesics in Spain. 13 This increase could be influenced by the large number of new marketed presentations in Spain: sublingual tablets, buccal tablets and inhalers. 14 The sharp decrease in NSAIDs consumption could be explained by restrictions on prescribing diclofenac and COX-2 selective drugs due to the increased risk of heart attack and stroke. 17---19 In addition, further adverse events of NSAIDs, as acute renal failure associated with parenteral ketorolac, have been reported. 17, 20 It may be plausible that opioid consumption has replaced NSAIDs consumption because of these safety concerns.
During the 5 year period, total analgesic consumption and consequently, overall cost decreased. Furthermore, discounts negotiated with suppliers have a significant economic impact, for example in the price decrease of acetaminophen. This drug has had the highest consumption and the highest total cost during the study period, with a slight decline in DDD consumption and a great decrease in cost. In our pain management protocols, acetaminophen represents the first-line treatment for mild to moderate acute pain, as it is generally well tolerated, has few interactions and a favourable safety profile. 21, 22 The analysis of analgesic consumption allows us to monitor the use of analgesics in clinical practice, and detect potential deviations. Hospital comparisons of current analgesic consumption would be advantageous but they are scarce and old, 23, 24 not allowing us to draw strong conclusions. However, this articles show that opioid consumption is insufficient and an improvement in pain relief is required.
The method used to calculate drug consumption (DDD) is a limitation of the study as it is only an approach of real use (e.g. renal impairment). We assumed that the dispensed medication, accounted as DDD per 100 stays and day, was actually administered to the patient, which is not real in some cases. Besides, DDD is not applicable in paediatric inpatients, who had to be excluded from the study. Other limitation is that efficacy was not assessed in this study. Further studies are necessary to establish whether current analgesic consumption in Spanish hospitals corresponds to the real patient needs, also including paediatric patients.
Conclusion
Opioid consumption showed an increasing trend in the tertiary teaching hospital during the 5 year period, with fentanyl replacing morphine as the most used opioid. In general, analgesics diminished use due to the decreasing trend of NSAIDs consumptions.
